Several insects infest date palm trees, of which the red palm weevil (RPW), Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curculionidae), is one of the most important and damaging pests, being major threat to date palm trees all over the world Faleiro, 2006; Frohlich and Rodewald, 1970; Morphy and Briscoe, 1999; Oehlschlager, 1995; Poorjavad et al., 2009; Vidyasagaret al., 2000a) . The red palm weevil is commonly well hidden, and many regional infestations have only recently been recognized (Al-Saoud, 2007; Faleiro and Satarkar, 2003) , making the red palm weevil a pest of major economic importance in all Persian Gulf Countries Abraham et al., 2002; Al-Saoudet al., 2010; Bokhari and Abuzuhairah, 1992) .
Red palm weevil larvae penetrate trunk tissue after hatching and begin digging passages in different directions and consuming large quantities of plant tissue (Faleiro, 2004; Hallettet al.,1999) . Because both larvae and adults prefer to remain and multiply in the infested trunk, it is difficult to detect early infestation of RPW while late infestation can be seen when the trunk broken due to wind or due to other factor (Abraham et al., 2001; Al-Saoud, 2009a; AlSaoud, 2010a; Faleiro, 2006; Faleiro et al., 1998) .
Several factors have enabled the red palm weevil to spread widely in the Persian Gulf region: (1) The pest presented during the entire year (Abraham et al., 1999; Al-Saoud, 2009a; Al-Saoud, 2010b; Faleiro and Ragnakar, 2001; Vidyasagaret al., 2000b) . (2) Catch of weevils is predominantly female (Abraham et al., 1999; Al-Saoud, 2009b; Al-Saoud, 2011a; Faleiro and Ragnekar, 2000) . (3) Adults are strong flyers, with a high dispersal capacity; (Al-Saoud, 2010b) . (4) Good environmental conditions for the pest prevail in the Persian Gulf region (Al-Saoud, 2010b; Faleiro, 2006) . (5) Their host (date palm trees) are available all year; (Al-Saoud, 2009a; Faleiro, 2006) and (6) All life stages (egg, larvae, pupa and adult) are spent inside the infested trunks (Ajlan, 2009; Al-Saoud, 2009a; Ferry and Gomez, 2002; Kaakeh, 2006) .
The red palm weevil is difficult to control in the early stages of attack because it is an internal tissue borer . Initial attempts to control red palm weevil with insecticides were not successful (Bokhari and Abozuhairah, 1992) and since 1994 an Integrated Pest Management (IPM) strategy, modeled on the lines of tackling the same pest on coconut in India (Abbas et al., 2006; Abraham et al., 1998; Faleiro et al., 1998; Vidyasagaret al., 2000b) has been implemented in the Saudi Arabia. So far, this IPM strategy has successfully suppressed the pest in Saudi Arabia date plantations (Abozuhairaet al., 1996; Abraham et al., 1999) . This IPM program is based on the use of aggregation pheromone traps that attract both male and female weevils Abraham et al., 2001; Al-Saoud, 2004; Al-Saoud et al., 2010; Faleiro et al., 1998; Oehlschlager, 1998; Oehlschlager et al., 2002; ) . Pheromone trapping of red palm weevil an ecologically safe and environmentally friendly tool in the IPM strategy currently adopted worldwide for red palm weevil management in date palm plantations and one that can be implemented on large scale either by the state or by farmers on a collective basis.
Pheromone trap effectiveness is influenced by many factors, including color (Abdalah and Al-Khatri, 2005; Ajlan and Abdulsalam, 2000; Al-Saoud et al., 2010; Hallett et al., 1999) pheromone type (Faleiro and Chellapan, 1999; Faleiro and Satarkar, 2003) , trap contents (Al-Saoud, 2007; Al-Saoud, 2009b) , food bait (Al-Saoud, 2011a; Faleiro, 2004; Nair et al., 2000) , and trap location (Faleiro, 2004; Hallett et al., 1999; Al-Saoud, 2011b) . Date fruits proved to be better than banana or sugarcane as bait for pheromone traps (Al-Saoud, 2011a) , and the quantity of date fruit per trap also appeared to have an impact on the effectiveness of the traps (Abdalah and AlKhatri, 2005; Al-Saoud, 2009b ).
The objective of this study was to evaluate the impact of date fruit quantity on the effectiveness of pheromone traps in date palm plantations in AlRahba, Abu Dhabi, UAE.
MATERIAL AND METHODS

Study sites:
The experiment was conducted in 3 date palm plantations infested with RPW in Al-Rahba, Abu Dhabi (24° 28′ 0″ N, 54° 22′ 0″ E), UAE from June 1, 2010 to May 31, 2011. Each farm has at least 140 date palm trees, from 6-30 years old.
Traps and treatments: Pheromone traps were fabricated using a10 liter black bucket, the color of which had been recommended as superior to yellow or white traps and recommended by (Al-Saoud, 2012) . Each trap had four rectangular windows (3 x 7 cm) cut equidistantly locations around the upper rim of the bucket. The distance between each window and the bottom of the bucket was 16 cm. The bucket was covered with a lid that had four windows matching the ones on its sides. The outer surface of the bucket was roughened with small projection (1-2 mm) to help the weevils climb to the trap and enter. The upper surface of the lid had a small handle to ease opening the trap and the underside of the lid had a small knob to which a wire was fixed to hold the pheromone and ethyl acetate (EA) dispensers. Each trap contained the following materials: (i) dispenser of the RPW male aggregation pheromone (Ferrolure TM ) containing 700 mg of the active ingredient (4-Methyl-5-Nonanol 90% + 4-Methyl-5-Nonanone 10%) at 95% purity,(ii) Ethyl acetate dispenser (Weevil Mangnet TM ) containing 40 ml of the active ingredient of EA at 98% purity,(iii) 4-5 liter of water, creating a water level inside the trap of 4-5 cm below the windows. There were three treatments, as follows: 1) T1: Trap + 350gof dates, (2) T2: Trap + 450gof dates and (3) T3: Trap + 550g of dates (Totals 18 traps). Water in the traps was replenished as needed to maintain sufficient moisture. Dates were changed once a month, and a new pheromone lure added every 45 days during the cool and cold session (October -April), and every month during warmer and hot session (May-September) to sustain trapping efficiency. Traps were set on the ground beside the trunk. The number of weevils captured (male and female) was recorded weekly, at which time the trap was shaken well to prevent the growth of any fungi or mold. All traps were shifted weekly to its neighbor site to avoid a location effect due to the aggregation, in rotary manner.
Experimental design and trap installation:
The experimental design was a randomized complete block design with three treatments and six replicates. Dates were had been soaked in water for24 hours then had the water squeeze out of them before being used in traps.
A total of 18 traps were used from June 1, 2010 to May 31, 2011. The distance between traps was about 50 m and each trap was placed on the ground near the trunk of a palm tree. The traps were surveyed weekly, and the number of males, females and total weevils recorded for each trap and replicate. Numbers were tallied weekly, monthly, and cumulatively throughout the experimental period. A monthly record of the number of weevils trapped in each of the 18 pheromone traps was maintained throughout the study time and the activity of RPW during the months of the year.
Statistical analysis:
The data were analyzed using ANOVA and the means were compared using the Least Significant Difference (LSD 5%) test.
RESULTS AND DISCUSSION
Activity of RPW in Al-Rahbathroughout June 2010 to May 2011: Our trapscaught RPWduring the study time, although varied from month to month (Table.1) . Average monthly catches per trap for the 3 combined treatments were 22. 1, 21.7, 10.9, 5.5, 9.3, 11.4, 7.7, 24.4, 39.9, 93.3, 70.8 and 24.6 Sex Ratio of RPW: Of the 6,147 total weevils caught, 2,067 were male and 4,080 were female, establishing a sex ratio (males: females) of 1:2 (Table  1 ). The sex ratio changed from month to month during the study period, being 1: 2.5, 1: 1.8, 1: 3.2, 1. 2.5, 1: 3.2, 1: 2.4, 1: 1.8, 1: 2.1, 1: 2, 1: 2.1, 1: 1.7, 1: 1.4, respectively. 
Effect of date palm fruits quantity on the number of RPW female caught in aggregation pheromone traps:
We also found significant differences between treatments in the number of female weevils caught in the (f=47.2, df=2; p<0.005). A total of 1343, 1477 and 1260 females were caught in traps baited with 350, 450 and 550 g of date fruit respectively (Table 3) . Traps containing 450 g of fruit had the highest yearly average catch of the three treatments, with 246.2 females caught per trap, followed by 350 g with 223.8 females caught per year on average, and 550 g with 210 females. Of the total number of female weevils caught, 32.9% were caught with 350 g, 36.2% were caught with 450 g and 30.9% were caught with 550 g of bait. Average monthly catch rates were 18.7, 20.5 and 17.5 female weevils per trap for these three treatments, respectively. The pheromone traps used in this study revealed a population of RPW that, while presented year-round, fluctuated from month to month. Previous studies have found a similar pattern in weevil populations (Abraham et al. 1999 , Vidyasagar et al.2000 a, AlSaoud2009 b, Al-Saoud 2010a . The number of weevils caught in traps was highest in March 2011 and lowest in September, 2010, and the seasonality of this population change corresponds with the findings of other studies (Abraham et al. 1999; Vidyasagar et al. 2000a; Al-Saoud 2004; AlSaoud,2009a; Al-Saoud et al. 2010) . Abraham et al. (1999) found the period of highest weevil catch to be from April to November in 1995, but in 1996 recorded tow population peaks of activity-one from May to June and the other in October also in 1997 again recorded tow population peaks, this time in May and September. As noted in that study, our study and others, red palm weevil reproduction occurs all year and fluctuation in total captured numbers due to the climate change, making control of this pest difficult to achieve, especially using chemical pesticides must be applied from mid-January until the end of March (the pollination period), while no chemical pesticides use from the beginning of crop formation until the end of the maturing and harvesting of the crop due to the chemical pesticides residues in dates. The difficulty of chemical control of this pest makes the implementation and refinement of an effective Integrated Pest Management plan an important step in reducing its population.
We found the sex ratio of the red palm weevil caught in the pheromone traps to be 1:2 male: female overall, which differs from the results obtained by Abraham et al. (1999) from mid-1994 to December 1994, who reported a sex ratio ranging from 1:2.35 to 1:3.06, with an overall average of 1:2.68 in favor of females. In other studies, (Al-Saoud,2007; AlSaoud,2009 b) reported a sex ratio ranging from 1:1.33 to 1:2.28, male: female.
We encountered one problem with the pheromone trap. Each trap had about 4-5 liter of water mixed with date fruit, but since the quantity of date fruit differed, the consistency of the resulting mixture also differed. The bait in traps with 550 g of dates was thicker than in traps with 350 or 450 g, and water evaporation over the course of the week between surveys made each of these mixtures even thicker. By the end of the week, the mixture in traps baited with 550 g of date fruit had grown so thick it was difficult to move to stir in more water and suppress mold, Fungi, Algae and Mold all grew more quickly in traps baited with 550g of date fruits compared with traps baited with 350 or 450 g, and it could be that these factors had an impact on the effectiveness of theses traps.
Our results indicated 450 g of date fruit to be the most effective of the three quantities tested in attracting red palm weevils to the pheromone traps used in the United Arab Emirates to control this pest.
To increase the number of weevils caught in these traps, it is important to maintain the traps regularly by adding new pheromone and changing the date fruit and water as need. Further study is needed to improve these techniques and optimize the use of these pheromone traps to enhance the management of this insect pest. 
